Abstract-In the basis of empirical research, the viewpoint that is about the old theory of teaching contents and weak experiment teaching in China's universities is proposed. This leads to the phenomenon that the standard of information graduates is not suited to the development of software industry. The data of teaching satisfaction about the software engineering comes from questionnaires of 100 software professionals who have graduated from colleges for 3～5 years in Tianjin. The conclusion that software testing and experimental teaching should be strengthened in the proportion of teaching curriculum is got through the principal components analysis and quaternary graph. It points out a direction for the development of "Software engineering" curriculum.
INTRODUCTION
"Software engineering" presented for the first time was in 1968, software engineering concepts, frameworks, methods and means formed in the 70 's, 80 's, technology of object-oriented methods has received extensive attention, after the 90 's, the important development of software engineer in was based on component [1, 2, 3, 4] . With the development of software technology, its importance is more apparent, many colleges and universities offer software engineering courses. Recommended computer science curriculum and the state recommended curriculum according to the international ACM/IEEE-CS, it is one of the nine main courses of computer science [5, 6, 7] . Roughly speaking, the software engineering is an independent cross engineering disciplines, computer science, engineering and management principles are applied to software development and maintenance through this course, especially on the analysis and evaluation of large-scale software, specifications, design and evolution [8, 9, 10] . This course focus on developing the ability of solving global problems for students and its teaching mission is to cultivate information engineering talents of the new century.
At present, on one hand the software and related professional graduates of colleges and universities are facing a career predicament; On the other hand the business development of a large number of software companies are struggling with recruiting the right professionals in order to face the talent shortage. This situation stems from software talents training structures and the quality problems, the fundamental reason is that the course of teaching content and teaching methods is incompatible with enterprise development, the theory is divorced from reality and weak link in the practice, the academics divorced from the practice is more serious [11, 12, 13] . To solve the above problems, many scholars carried out relevant researches about software engineering in teaching methods and practice. Li Guanyuan, Ma Nan(2011)studied abroad course on software engineering characteristics and proposed using different teaching methods according to the characteristics of the different phases of software life-cycle [14] .Wang Canhui, Lin Langdie(2010) proposed that the software engineering ideas should run thought the computer teaching, arguing that teachers should not only teach basic knowledge of programming languages, but also should teach students how to write programs and developing software [15] .In the practical study，Wang Hui (2007) used engineering method in teaching management system in colleges and universities, and discussed how to apply object-oriented software engineering thought to CEMIS systems application development [16] .Besides，Wu Guodong(2010) made an integrated "project driven, a paradigm case ,reproduction ,team practice" teaching model of integration; Guo Jun, Zhang Hong xia, ect(2010) depicted the teaching system of multiple perspectives based on the angle of view of perspectives, methods and tools [17, 18] . In a word, the development of software engineering not only focuses on the theoretical knowledge but also on the empirical ability. In the basis of empirical study, the viewpoint that the standard of information graduates is not suited to the development of software industry and the construction of curriculum system are proposed.
II. REVIEW

A. Teaching Mode
At present, the teaching model of software engineering is heavy theory and light practice which is mainly based on teachers 'classroom teaching and students are just passively accept knowledge. This teaching method is difficult to arouse students' interest, as well as active and creative [19] . The usage of teaching materials is as follows: "Introduction to the software engineering" edited by Zhang haifan account for 50percent; "Practical software engineering" edited by Zheng renjie account for 20percent; the teaching materials edited by other editors account for 10percent.The units of the University is as follows: 54 hours accounted for 40percent; 32 hours accounted for 30percent; 62 hours, 48 hours and 24 hours of each 10 percent. Generally speaking, theoretical lessons and practical lessons are distributed unequally, theoretical parts are on high side that account for more than 60percent. In summary, they are shown in table 1. Nowadays, there are many colleges having their own independent school of software in China, for example, Tsinghua University, Beijing University of Aeronautics & Astronautics, Shanghai Jiaotong University and Sichuan University.
Generally, software engineering undergraduate courses can be divided into general education courses, practical teaching of basic courses, professional courses and course [20] . The education courses of the four schools are accounted for one fifth through the research. The practical teaching in four universities is accounted for a certain amount, the average ratio reached 1/5 in Tsinghua University, Sichuan University and Beijing University of aeronautics and the proportion of Shanghai Jiaotong University is less.
In all, the software engineering curriculum is offered by the school of information or independent software school, major colleges and universities are relatively weak in practical instruction, each IT-related company pay more attention to students" practical ability.
B. The contents
Above the ten universities, the textbook of "introduction to software engineering" edited by Zhang haifan is used in theoretical instruction of 50 percent universities. The teaching contents of this textbook are roughly as follows: the first chapter is about software crisis and software engineering, the second chapter is the feasibility study, the third chapter is needs analysis, chapter four : the overall design, chapter V : the detailed design and so on. Through the survey of lesson time allocation survey, we discovered that the third, fourth and fifth chapters account for the maximum numbers; the details are shown in At present, the domestic of this course teaching focus on analysis, design and implementation for the traditional, however, the object-oriented research is still in the initial design stage. Object-oriented methods is a new way of thinking, it regard the program as a mutual agreement by independent of each collection. Each object is a tiny program, has its own data, operation, functionality, and purpose. In this way can make a big step in the direction of reducing the semantics faults. In many systems, the solution space objects can simulate the problem space objects, the solution space and the problem space structure is very consistent at the same time, so this program is easy to understand and maintain.
By investigating 14 well-known universities of the U.S. east and west, we found that the curriculum of object-oriented development, software analysis, software testing and maintenance accounted for most. The results are shown in figure 3 . It can be learned from table 1 and table 2 that foreign universities and local universities are different in the teaching of software engineering. In analysis of theoretical instruction, the traditional demand, analysis and design are emphasized in domestic colleges, but the foreign universities are more stress to the software testing, maintenance, object-oriented development and computer language. In this paper, we take University of California, Berkeley [21] and Huazhong University as an example to confirm the similarities and differences between instructions in the course.
1
) The contents of theoretical instruction
The "software engineering" curriculum offered by Huazhong University of Science and Technology includes the feasibility studies, software crisis and software engineering, etc. The contents about concept design, development and maintenance of large software systems and technologies; oriented functional and object-oriented modular design techniques for reusability and maintainability are included in the software engineering of the University of California, Berkeley. The content of software engineering course in Stanford University and Carnegie Mellon University is divided into multi-course, it is necessary because students can choose courses based on professional needs in this way, and each course can focus on in-depth instruction. Our teaching methods are similar to Berkeley.
2) Class assignments and experimental operation
The last comprehensive task of software engineering course offered by the Huazhong University of Science and Technology is very important, and the closed book form is used in the exam, the experimental teaching is a quarter of total teaching hours, and the evaluation of the examination of experimental course is based on a report. The form of project team to design and implement software projects in Berkeley is in order to enable students to obtain the actual operating experience. The completion of the experiment in National Universities is done independent, scoring method and standard of the course is similar to the Berkeley, but it can also reference a further breakdown of the school to motivate students to complete each phase carefully in the task of the software development. In short, the teaching mode pays more attention on theory than practice.
III. METHODOLOGY Based on the phenomenon of old theoretical teaching and weak practical aspects, we designed the questionnaires that include five second-dimensions: the first part is used to fill the person's name, graduation year, industry and jobs belong in these areas. The second part is about the investigation of requirements on the skills of software engineering. The third part is the satisfaction survey of the teaching content of the software engineering; the fourth part is the satisfaction survey about practical instruction. The last part is about the recommendations and suggestions for the instruction reform.
The data of teaching satisfaction about the software engineering came from questionnaires of 100 software professionals who have graduated from colleges for 3～5 years in Tianjin. We sent 100 electrical questionnaires and got back 90, the total effective questionnaire was 85. This process was from December 10, 2010 to September 16, 2011.
IV. RESULTS
A. Equations
In this paper, the satisfaction survey on the theoretical contents and practical instruction of "software engineering" is proposed(the third and forth part of questionnaire) In the basis of fifth principle of the Likert Scale, "very satisfied, satisfied, satisfied, dissatisfied, and very dissatisfied with respectively" are assigned by 5,4,3,2,1. Finally, we calculate the scores of students" satisfaction for each indicator according to the satisfaction formula.
Satisfaction scores in the quarter of the graph model is calculated as follows: The results are shown in the following table 1. The dimensional design of software engineering is also shown in table 2. 
B. References
Quarter of the graph model has both advantages and disadvantages, its drawback is that errors are not considered so that data is not enough precise. Therefore, the principal component analysis is used in this article in order to determine the degree of concern of the individual indicators.
Principal component analysis was first proposed by Hotelling in 1933. The main idea of this method is dimensionality reduction [22] .This article uses the software of SPSS17.0 to solve the process of principal component.
C. Figures and Tables
Firstly, all data were taken for validity and reliability tests, KMO value is 0.654, Bartlett Chi square value is 166.961, degrees of freedom is 45, and significance level is 0.000. The above data shows that there is a correlation between different variables; the factor analysis can be carried out. We get the correlation coefficient matrix by SPSS17.0 and the results are shown in table 3. The Eigen value of the correlation matrix, individual contribution and cumulative contribution rate are shown in table 4. It can be seen from Table 3 , the first three characteristic roots of the correlation matrix are 2.597, 1.955 and 1.118. The cumulative contribution rate of the three is 56.691percent. According to the principles that characteristic value is larger than 1, we got 3 common factors I1, I2 and I3 which are shown in table 5. 
D. Other Recommendations
The concern score of each degree is calculated as follows:
With the data in table 3 The sum that is generated through the coefficients which are in correspondence with each indicator are multiplied by their corresponding contribution rates in I1 (the first principal constituent), and divided by the contribution rate of the third principal constituent, then added by the sum of the coefficients which are in correspondence with each indicator multiplied by their corresponding contribution rates in I2 (the second principal constituent) and divided by the contribution rate of the third principal constituent, finally added by the sum of the coefficients which are in correspondence with each indicator multiplied by their corresponding contribution rates in I3 (the third principal constituent) and divided by the contribution rate of the third principal constituent, thus the composite score model are generated as follows:
Y=0.063X 1 -0.044X 2 +0.179X 3 +0.223X 4 +0.317X 5 +0.1 24X 6 +0.222X 7 +0.091X 8 +0.218X 9 +0.244X 10 The corresponding coefficient of composite score for each indicator in the model is equal to the weights of each indicator which are shown in the table 6. Ps:A01,traditional teaching-oriented content;A02, object-oriented class distribution; A03, software testing courses;A04, evaluation methods of final examination;A05, the lecturer's ways of teaching (purely theoretical teaching);B01, the complete degree of experimental equipment.B02: class distribution of the experimental teaching;B03, completion of the project (independently);B04, the operability of the project;B05, judgment of the experimental course grade. By the satisfaction of the teaching contents of "software engineering", the strengths and weakness of this course can be visually got from the figure 3 which will point out a direction for the development of instruction reform.
The first quadrant is characterized by high satisfaction and awareness, called the district of advantage .There are 4 indicators in this region. What we need to do is to maintain this phenomenon.
The second quadrant is the maintain area that is characterized by the low attention of students and a high degree of satisfaction. Indicators in this area are traditional teaching-oriented content and the complete degree of experimental equipments. In a word, the students were impressed by the traditional instruction contents and experimental teaching.
The third quadrant is the opportunity area which is characterized by very low degree of concern and satisfaction so that we should pay more attention on this district. Indicators in this area are object-oriented contents in theoretical instruction and the completion of the project in experimental teaching. In the theory of teaching, object-oriented teaching content is more easy to be accepted compared with traditional teaching-oriented content, and more suitable for the future of software development; in experimental teaching, the way that completing the project as a team are more likely to be accepted.
The fourth quadrant is the improvement area which is characterized by low satisfaction but high attention. The indicators in this area should be paid more attention and taken measures timely. The data results show that we should modify contents of software testing and appropriately increase the content of this part. Experimental instruction should be paid close attention too.
VI. CONCLUSION Overall, analysis of the results is consistent with objective reality. The method that using a quarter of graph structure for the satisfaction of students is an effective way for diagnosing the problems existed in the curriculum. In this paper, only 10 indicators as a software engineering curriculum reform system are selected and the number of objects is limited, so the results have their limitations. At the same time, the foundation for the development of instruction reform was laid in this research. In the future, we can take measures for the comparative study in different colleges and increase the number of samples so that we can obtain more valuable conclusions for future development of the software engineering curriculum.
